incorporating more PETTLEP elements into an image can further its efficacy (Smith et al., It has also been suggested that the effectiveness of PETTLEP imagery is partly due to 1 increases in ease and/or vividness of the imagery experience (Cumming & Williams, 2012). 2 Gould and Damarjian (1996) proposed that an individual may experience a more vivid image 3 if he/she holds a relevant piece of sporting equipment and makes movements reflective of the 4 task (i.e., physical PETTLEP element). In support, Callow et al. (2006) found that skiers 5 imaging while incorporating the physical and environment elements reported more vivid 6 imagery than participants imaging in a more traditional format. Questionnaire-2 (VMIQ-2; Roberts, Callow, Hardy, Markland, & Bringer, 2008) such as 10 riding a bike or swinging from a rope. Three different types of imagery were investigated: a) 11 external visual imagery (EVI; i.e., third person); b) internal visual imagery (IVI; first person); 12 and c) kinesthetic imagery (KI; i.e., bodily sensations reflective of the movement). 13 Compared to more traditional imagery, involving imaging in an environment without any 14 senses of actual sport (e.g., in everyday clothing, not in the place of the performance), (Smith, 15 Holmes, Whitemore, Collins, & Devonport, 2001), PETTLEP imagery led to significantly 16 easier image generation and more vivid images when performing IVI and KI but no 17 differences were found for EVI imagery. Participants also reported that the physical and 18 environment were the most helpful of the PETTLEP elements for creating more clear and 19 vivid imagery that was easier to generate. This finding supports a proposal that it is these 20 particular elements which add value over and above the other more "traditional" elements for 21 creating effective imagery (Wakefield et al., 2013) . Interestingly, PETTLEP imagery did not 22 show the advantage of also increasing ease and vividness of EVI imagery. It may be that the 23 benefits of PETTLEP imagery in this regard are dependent on the visual modality adopted. 24 PETTLEP AND OBSERVATION 6 However, further research is needed to replicate and extend these findings before any 1 conclusions are made. (1999) suggested that EVI is more effective for tasks 5 that rely heavily on form for their successful execution such as gymnastic routines whereas 6 IVI is better at facilitating the integration of temporal components of the motor action (the 7 rhythm of the motor execution). As athletes frequently use EVI and IVI, and often switch 8 between the two perspectives (Callow & Hardy, 2004; Callow & Roberts, 2010), it is 9 important to establish techniques for improving both perspectives and compare these 10 techniques to determine whether their effectiveness is dependent on the imagery perspective 11 adopted. Participants first observed the movement to be imaged before subsequently imaging the same 4 movement. Results indicated that movement observation elicited greater ease of imaging 5 compared with no prior observation. However, for visual imagery, observation was only 6 effective when the observation perspective (i.e., first person or third person) was congruent 7 with the imagery perspective being adopted. These findings suggest that observing a 8 movement from a third person perspective could be an alternative technique to PETTLEP 9 imagery to improve EVI. To our knowledge, studies have yet to examine the effect of 10 observation imagery on vividness of EVI, IVI and KI or compare it directly to PETTLEP 11 imagery.
12
In sum, incorporating the PETTLEP elements and prior observation appear to be 13 techniques for increasing vividness and ease of imaging movements. However, research is Five participants had received information about imagery in a university lecture, online, or at 10 a skill based academy.
11

Procedures 12
Following ethical approval of the study, participants were recruited via different 13 routes (e.g., poster, email, word of mouth) and given an information letter explaining the 14 nature of the study. Potential participants were informed that their participation was 15 voluntary and they could withdraw if they decided to do so at any point. Those who agreed 16 to participate signed a consent form at the beginning of their first visit. Next, they provided 17 their demographic and sport information. Participants were then given White and Hardy's 18 (1998) definition of imagery and told about the different perspectives and modalities in the 19 present study (i.e., EVI, IVI, and KI). Participants then completed the VMIQ-2 under three 20 different conditions in a random order each 24-48 hours apart. The conditions were: 1) 21 PETTLEP imagery; 2) traditional imagery; and 3) observation imagery. A within-subject 22 design was employed to examine how participant's imagery ability changed as a result of the 23 condition they were exposed to. This also prevented any group differences that may have 24 PETTLEP AND OBSERVATION 9 occurred if using a between-subject design, owing to the expected range of individual 1 differences in imagery ability. The traditional imagery condition involved participants completing the VMIQ-2 while 11 seated in a quiet room; that is, not the environment where the movements would typically be 12 performed. They also had no props and were not told to incorporate any of the other 13 PETTLEP elements (e.g., image in real time). Once the VMIQ-2 was completed, participants completed the evaluation form of each 20 condition and, in their final visit, they also filled in the post-experiment evaluation form.
21
Finally, participants were debriefed on the nature of the study and thanked for their was reversed to make it more intuitive to participants. Therefore, a higher score represented 15 more clear and vivid imagery. Second, ease of imaging was assessed by adding an additional 16 5 point Likert-type rating scale for each item (1 = very hard to see/feel, to 5 = very easy to 17 see/feel). Unlike previous studies, pictures were also added to each anchor to illustrate and 18 help the participants to understand the different vividness anchors. In the present study the 19 modified VMIQ-2 demonstrated good internal reliability with all Cronbach alpha coefficients 20 being .82 or above for vividness and ease during all three conditions. 21 Imagery comprehension check. In every visit, participants were given an evaluation 22 form to complete to verify they understood the imagery instructions and explanations of the 23 different modalities and visual perspectives. Responses were made on a 7 point Likert-type 24 scale ranging from 1 (did not understand at all) to 7 (completely understood).
Imagery evaluation form.
After the PETTLEP visit, participants completed the 1 same items used by Anuar et al. (2015) to measure perceived helpfulness of the PETTLEP 2 elements for creating clearer and more vivid imagery that was easier to generate. This form 3 comprised of the following five items and was completed after each condition: 1) "Imaging 4 while adopting the physical positions and having the props reflective of the movements you 5 imaged", 2) "Performing the imagery in the environment reflective of where the movements 6 would be physically performed", 3) "Imaging the movements at a standard reflective of your 7 movement capabilities", 4) "Imaging the movement in real time"; and 5) "Incorporating the 8 relevant feelings and emotions into the imagery". In Part 1, participants rated how helpful 9 the items were for creating clearer and more vivid images, and in Part 2 participants rated 10 how helpful they were in making the imagery easier to perform. All ratings were made on a 11 7 point Likert-type scale ranging from 1 (not at all helpful) to 7 (very helpful). The distance of the model from the camera varied due to the nature of the different 7 movements but the distance for each clip ensured that the model was visible while 8 performing the entire movement. All movements were filmed in the same location from 9 which participants imaged the movements when they completed the VMIQ-2 during the 10 PETTLEP imagery condition. The videos were played to participants on a laptop and 11 projector. The same video clip for a particular movement was played prior to each image 12 from the different VMIQ-2 modalities (i.e., EVI, IVI, and KI). chi square test was also conducted to investigate participants' preferred condition to help 7 them to create vivid imagery that was easy to generate. Two repeated measure MANOVAs 8 were also run with Bonferroni adjusted post hoc analyses for the post-experiment evaluation 9 form of PETTLEP condition to determine which elements were perceived to be most helpful. Post-experimental evaluation. When trying to create vivid imagery that was easy to 6 generate, 31 participants preferred the PETTLEP imagery condition compared with 10 people 7 who preferred the observation imagery condition, and 1 person preferred the traditional 8 imagery condition. Ten people indicated they had no preference for a particular a condition.
9
A chi-square test indicated these differences were significant,  2 (3, n = 52) = 37.39, p <. 001. 24 Table 2 provides the information of the differences of ease and vividness between all 1 conditions of EVI, IVI and KI. were conducted to investigate whether participants found certain PETTLEP elements more 4 helpful in creating clearer and more vivid imagery that was easier to generate.
5
The analysis for clear and vivid imagery showed a significant difference between the 6 elements F(4, 204) = 17.21, p < .001, ƞ p 2 = .25, observed power = 100%. Post hoc analyses 7 revealed that no significant difference between participants adopting the physical 8 characteristics (M = 6.28, SD = 1.13) and environment (M = 5.75, SD = 1.72) of the task, but 9 physical and environment were significantly more helpful than any of the other elements.
10
However, the results for ease of imaging also showed a significant difference between 11 the PETTLEP elements, F(4, 204) = 19.72, p < .001, ƞ p 2 = .28, observed power = 100%.
12
Following the same pattern, post hoc analyses revealed that participants found adopting the 13 physical characteristics of the task (M = 6.39, SD = 0.11) significantly more helpful than any 14 of the other elements. Means and standard deviations of how helpful all elements were for 15 vividness and ease are reported in Table 3 .
16
Discussion
17
The aim of the present study was to compare the effects of PETTLEP underpowered. That is, the study was more the likelihood of type 2 error (false negative) and 10 had an insufficient sample size to detect a significant result (Cohen, 1992) . In contrast, the 11 present study confirms that PETTLEP imagery not only improves ease and vividness of IVI 12 and KI, but also EVI with moderate to large effect sizes (Cohen, 1988) . Consequently, 13 PETTLEP imagery appears to help "boost" athletes' ease of imaging and the vividness of In partial support of our hypothesis, observation imagery was more effective for 18 priming EVI vividness compared to traditional imagery. However, these differences did not . We therefore suggest that researchers 10 and applied practitioners combine both techniques when implementing movement imagery 11 interventions for individuals, particularly for those who are new to using imagery or find it 12 harder to generate vivid images.
13
A limitation of the present study was that the use of self-report measures to assess should investigate the test-retest reliability of manipulation checks used in imagery studies.
23
In conclusion, the present study examined the effects of PETTLEP imagery and 24 observation imagery compared with traditional imagery on ease and vividness of EVI, IVI,
25
PETTLEP AND OBSERVATION 22 and KI. Findings demonstrated that PETTLEP imagery was effective in increasing ease and 1 vividness ratings of EVI, IVI, and KI compared with traditional imagery. While observation 2 imagery did not elicit any differences in ease of imaging EVI, the condition resulted in higher 3 vividness scores compared with the traditional imagery. Consequently, findings suggest that 4 while observation may be a technique for improving EVI vividness, PETTLEP imagery 5 appeared, in the present study, to be a more effective technique due to its capacity to improve 6 ease and vividness of all three imagery types (i.e., EVI, IVI, and KI). Although we separately 7 examined the effects of observation imagery and PETTLEP imagery on imagery ability, we 8 propose that both appear beneficial to the imagery process and suggest that researchers and 9 applied practitioners combine observation with PETTLEP imagery to help maximize the 10 effect of the imagery on the desired outcome. Note. a = significantly higher than observation and traditional imagery b = significant higher than traditional imagery; p = < .05 3 4
